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ABSTRACT

In order to develop the cultural practices of
delayed harvest after keeping fruit on tree
during winter in early-ripening satsuma
mandarin, three methods of fruiting control
including annual bearing on the whole canopy
(Canopy), annual bearing with branches of
alternate bearing (Branch), and systematized
biennial bearing (Biennial), were compared on
old Wase’

mandarin (Citrus unshiu cv. Miyagawa Wase)

25-year 'Miyagawa satsuma

grafted on trifoliate orange in the plastic
house for three years from May in 1999. The
fruit crop load delayed the date of sprouting
and flowering and reduced fruit bearing in the
following season. Annual mean yield per unit
volume of canopy calculated from the data
obtained for three years was the highest in
the treatment of Branch with 3.55 kg/m’,

those in the treatment of Biennial and Canopy
were 2.31 and 2.17 kg/m’, respectively. Ratio
of medium-size fruits (No 3 through No 6)
most popular
highest in the treatment of Biennial with 53%,
those in the treatment of Branch and Canopy

in Korean market was the

were 46 and 35%, respectively. Ratio of larger
fruits was extremely high in the off-year of
the treatment of Canopy. Effect of fruiting
control methods on juice Brix and acidity
varied with year, peel puffing index tended to
be lower in the treatment of Biennial. It was
suggested that systematized biennial bearing
method be the with
consideration of fruit quality and management

most  reasonable

cost as well as yield.
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Table 1. Chemical properties of soil in the orchard of this experiment.
pH EC OM. | NOs [Av.POs| Mg K | Ca
Place . -1 " n
(1:5) (dS-m™) (mg - kg™ (cmol - kg™")
Plastic house 50 0.85 126 401 1709 0.40 0.70 0.98
Open field 5.1 0.37 114 48 407.9 055 0.62 2.56
Table 2. Mineral composition of leaf in the orchard of this experiment.
- Macro nutrient(%) Micro nutrient(ppm)
ace
N P K Ca Mg Na Zn B Cu Fe Mn
Plastic house | 2.36 0.15 0.89 1.30 | 040 0.02 87.7 485 2.27 52.8 435
Open field 2.15 0.10 043 | 275 | 055 0.05 82.7 447 2.01 81.1 55.0
Table 3. Treatments of fruiting control in this experiment.
. Annual bearing Systematized biennial bearing
ear
Canopy” Branch’ Odd year Even year
1999 Fruiting =X Fruiting Non-fruiting
2000 Fruiting Fruiting Non-fruiting Fruiting
2001 Fruiting Fruiting Fruiting Non-fruiting

*Fruits evenly distributed every year in whole canopy.
YForced alternate bearing by branches.

*Not examined
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Table 4. Effect of fruiting control on leaf-fruit (L-F) ratio and the number of currunt shoots
(CS) in 'Miyagawa Wase’ satsuma mandarin in plastic house.

2 L-F ratio No. of CS
Treatment’
1999 2000 2001 1999 2000 2001
Annual bearing 151 210 103 73.8 1138 659
(canopy)
Annual bearing _ - _
(branch) 7o 8l o
Systematized biennial bearing 10.7 52 65 - 165.6 23
(odd year)
Systematized biennial bearing 64.0 6.4 465 86.4 - 1715
(even year)
*See Table 3.
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Table 5. Effect of fruiting control on the date of sprouting and full-bloom in 'Miyagawa

Wase’ satsuma mandarin in plastic house.

. Date of sprouting Date of full-bloom
Treatment
2000 2001 2002 2000 2001 2002
Annual bearing
(canopy) Apr. 18 Apr. 17 Apr. 13 May 15 May 14 May 16
Annual bearing
(branch) Apr. 15 Apr. 15 Apr. 9 May 12 May 12 May 10
Systematized biennial bearing
(odd year) Apr. 15 Apr. 23 Mar. 26 May 12 May 21 May 6
Systematized biennial bearing Apr. 20 Mar. %6 Apr. 13 May 17 May 2 May 22
{even year)
*See Table 3.

Table 6. Effect of fruiting control on fruit yield (kg/m') in 'Miyagawa Wase' satsuma

mandarin with fruit on tree during winter in plastic house.

Year Annual bearing® Systematized biennial bearing
Canopy Branch Odd year Even year
1999 3.07 - 480 -
2000 0.82 305 - 433
2001 2.62 406 499 -
Annual mean 217 355 245 217
*See Table 3.
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Fig. 1. Distribution of fruits by size harvested
on March 29, 2000 as affected by
different fruiting control in ‘Miyagawa
Wase’ satsuma mandarin with fruit on
tree during winter in plastic house.

*See Table 3.
"Higher number indicates larger fruit.
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Fig. 2. Distribution of fruits by size harvested
on March 29, 2001 as affected by

different fruiting control in ‘Miyagawa

Wase’ satsuma mandarin with fruit on
tree during winter in plastic house.
*See Table 3. 'See Fig. 1.

2 M 4 EE(J. Subtropical Agri. & Biotech.), 22(1), (2006)

—4— Brarch? —8— Qdyesr - -& - Canopy

w2 3 4 5 6 7 8 9
Sze No. of fritr

Fig. 3. Distribution of fruits by size harvested
on March 29, 2002 as affected by
different fruiting control in ’'Miyagawa
Wase’ satsuma mandarin with fruit on
tree during winter in plastic house.

*See Table 1-3. ’See Fig 1-5.
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Fig. 4. Mean distribution of fruits by size
harvested in three seasons of 1999-00
to 2001-02 as affected by different
fruiting control in '‘Miyagawa Wase'
satsuma mandarin with fruit on tree
during winter in plastic house.

’See Table 3. YSee Fig. 1.
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35
Aoz Y,
Adpe PPd FATVY AN WHE

Table 791 JYeEl{th. B¢ £ F53dw 24
N AdFdd #TFe vHAE AL 7Y HIEH
F& 70g WYHd. AR 24T HFE F
Z& 62~131gez sHAA & ZIAF Aol7}
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#F9 FEE 1243z e FIZALF7L
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°Brix A% ¥ F@HA FA T 7HAE 2
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in ‘Miyagawa Wase' satsuma mandarin

with fruit on tree during winter in plastic house.

Fruit Fruit Titratable . .

Season Fruiting control® width weight TS.S acidity Spec1‘f1c ngfmg

(°Brix) gravity index

(mm) (g) (%)

Annual bearing 5170 | 620b 1192 | 069b | 083a 047a
(canopy)

1999 | Systematized biennial bearing 543ab | 690ab | 1152 | 073b | 083 | 0.40a

00 (odd year)
Conventional 560a | 76.0a 99b 108a | 073a | 047a
bearing in open field

Annual bearing 69.8a 131.2a 11.2b 0.63b - 0.80a
(canopy)

Annual bearing 56.3b 69.2b 106bc | 059b - 0.44b

2000 (branch)

-01 . . . .

Systematized biennial bearing 562b | 679b | 123a | 060b - 0.46b
(even year)

Conventional 585b | 823b | 98 | 088 - 0.38b
bearing in open field

Annual bearing 56.3b 72.1b 1452 | 089ab | 0.86a 0.40a
(canopy)

Annual bearing 545b 71.7b 15.2a 094a | 088a 0.40a

2001 | (branch)

"02 | Systematized biennial bearing 558> | 701b | 141a | 079 | 088 | 035a
(odd year) ’ ) ’ ’ ’
Conventional 60.3a 92.9a 12.4b 081b | 088a 03la
bearing in open field

*Harvested on March 29 for fruiting control and on Dec. 20 for conventional bearing in open field

respectively.

YMean separation by DMRT within column of the same season, at 5% level.
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